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(54) RADIO MULTICAST DATA TRANSFER METHOD AND RADIO COMMUNICATION SYSTEM 
USING SAME METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the radio 
multicast data transfer method and the radio 
communication system using the method which can 
decrease the number of answers from a receiving 
station. 

SOLUTION: A radio ground station 100, after 
multicasting a frame request answers of receiving 
station groups 210 and 220 by polling, resends the frame 
a time interval T1 when a negative answer is returned. A 
mobile station as an object of the polling sends an 
affirmative answer when receiving the frame correctly 
and a negative answer when not. Mobile stations other 
than the object mobile station of polling monitor the 
answer that the object mobile station of polling sends, 
and send a negative answer when the time interval T4, 
which is the product of a time interval T2 larger than the 
time T1 and a natural number (n) selected at random, 
elapses after the affirmative answer moniloring is 
started, if the affirmative answer and the frame could 
not be received correctly. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The frame to which the sending station used as a base station gave the destination to 
multiple address data is created. Perform data transfer for this to two or more receiving stations 
by the multicast, and said receiving station will return acknowledge, if said frame is received 
correctly. When the error was in said frame, a negative acknowledge is returned and said sending 
station receives said negative acknowledge It is the wireless multicast data transfer approach 
which broadcasts again the frame demanded by this negative acknowledge. The (a) 
aforementioned sending station After transmitting said frame, poll to either of said two or more 
receiving stations, and a response is required. When a negative acknowledge returns as said 
response, broadcast said frame again after the 1st predetermined time, and said receiving station 
by which (b) polling was carried out Return a negative acknowledge, when said frame is able to 
be received correctly and acknowledge is not able to be received correctly, and each receiving 
station other than said receiving station by which (c) polling was carried out When the monitor of 
the response which said polled receiving station returns is carried out, and this response is 
acknowledge and said frame is not able to be received correctly The wireless multicast data 
transfer approach characterized by returning a negative acknowledge after the passage of time 
given from the time of carrying out the monitor of said acknowledge by the product of the 2nd 
bigger predetermined time than said 1st predetermined time and the natural number chosen as 
random. 

[Claim 2] The frame to which the sending station used as a base station gave the destination to 
multiple address data is created. Perform data transfer for this to two or more receiving stations 
by the multicast, and said receiving station will return acknowledge, if said frame is received 
correctly. When the error was in said frame, a negative acknowledge is returned and said sending 
station receives said negative acknowledge It is the wireless multicast data transfer approach 
which broadcasts again the frame demanded by this negative acknowledge. Grouping of said 
receiving stations which can be transmitted and received direct is carried out mutually 
beforehand, and one receiving station is chosen as a representation station from said each 
groups. Said sending station After transmitting said frame, poll to one of said the groups, require 
a response, and the representation station of said polled group Return a negative acknowledge, 
when said frame is able to be received correctly and acknowledge is not able to be received 
correctly, and receiving stations other than the representation station of said polled group When 
the monitor of the response which said representation station returns is carried out, and this 
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response is acknowledge and said frame is not able to be received correctly A negative 
acknowledge is returned after the passage of time given from the time of carrying out the 
monitor of said acknowledge by the product of the 2nd bigger predetermined time than said 1st 
predetermined time and the natural number chosen as random. Said sending station is the 
wireless multicast data transfer approach characterized by broadcasting said frame again after 
the 1st predetermined time when a negative acknowledge returns as said response. 
[Claim 3] When a negative acknowledge is returned from said receiving station, after said sending 
station broadcasts again the frame which interrupted polling and was demanded by this negative 
acknowledge, Poll anew to the representation station of said polled group, and a response is 
required. After acknowledge returns from said representation station and this acknowledge 
returns, when a negative acknowledge does not return from other receiving stations within larger 
time amount than the maximum which the time amount given by the product of said 2nd 
predetermined time and the natural number chosen as random can take The wireless multicast 
data transfer approach indicated by either of claims 1 or 2 characterized by moving the object of 
polling to the next group. 

[Claim 4] When a negative acknowledge is returned from said receiving station, after said sending 
station broadcasts again the frame which interrupted polling and was demanded by this negative 
acknowledge, Poll anew to the receiving station to which said negative acknowledge was 
returned, and a response is required. After acknowledge returns from the receiving station to 
which said negative acknowledge was returned and this acknowledge returns, when a negative 
acknowledge does not return from other receiving stations within larger time amount than the 
maximum which the time amount given by the product of said 2nd predetermined time and the 
natural number chosen as random can take The wireless multicast data transfer approach 
indicated by either of claims 1 or 2 characterized by moving the object of polling to the next 
group. 

[Claim 5] The frame to which the sending station gave the address of a destination receiving 
station group to multiple address data is created. Perform data transfer to said receiving station 
by frame transmission once, said receiving station will return acknowledge, if said frame is 
received correctly, and a negative acknowledge will be returned if an error is in said frame. When 
said sending station receives said negative acknowledge, it is the data transfer approach in the 
wireless multicast communication system which broadcasts again the frame demanded by this 
negative acknowledge. Grouping of said receiving stations which can be transmitted and received 
direct is carried out mutually beforehand, and one receiving station is chosen as a representation 
station from said each groups. Said sending station After transmitting said frame to said 
receiving station by the multicast and transmitting said frame further, Poll after the 1st 
predetermined time one of said the groups, require a response, and the representation station of 
said polled group Return a negative acknowledge, when said frame is able to be received 
correctly and acknowledge is not able to be received correctly, and receiving stations other than 
the representation station of said polled group When the monitor of the response which said 
representation station returns is carried out, and this response is acknowledge and said frame is 
not able to be received correctly A negative acknowledge is returned after the passage of time 
given from the time of carrying out the monitor of said acknowledge by the product of the 2nd 
bigger predetermined time than said 1st predetermined time and the natural number chosen as 
random. When a negative acknowledge is returned, after receiving a negative acknowledge and 
said sending station broadcasts again the frame which interrupted polling and was demanded by 
this negative acknowledge by the multicast after said 1st predetermined time, Poll anew to the 
representation station of said polled group, and a response is required. After acknowledge 
returns from said representation station and this acknowledge returns, when a negative 
acknowledge does not return from other receiving stations within larger time amount than the 
maximum which the time amount given by the product of said 2nd predetermined time and the 
natural number chosen as random can take The wireless multicast data transfer approach 
characterized by moving the object of polling to the next group. 

[Claim 6] It consists of the sending stations and receiving station groups which perform multiple 
address data transfer by wireless multicast communication link. Grouping of said receiving 
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stations which can be transmitted and received direct is carried out mutually beforehand, and 
one receiving station is elected as a representation station from said each groups. The frame to 
which said sending station gave the address of a destination receiving station group to multiple 
address data is created, and data transfer is once performed to said receiving station by frame 
transmission. Said receiving station Will return acknowledge, if said frame is received correctly, 
and a negative acknowledge will be returned if an error is in said frame. When said sending 
station receives a negative acknowledge, it is the radio communications system which 
broadcasts again the frame demanded by this negative acknowledge. Said sending station A 
transmitting means to transmit said frame to said receiving station by the multicast, A polling 
means to poll to one representation station of said group, and to require a response after said 
transmitting means transmits said frame, After it interrupts polling whenever it detects the 
negative acknowledge from said receiving station, and receiving this negative acknowledge and 
broadcasting again the frame demanded by this negative acknowledge after the 1st 
predetermined time by the multicast, Provide a resending means to poll anew to the 
representation station of said polled group, and to require a response, and the representation 
station of said polled group A judgment means to judge whether said frame was correctly 
receivable, and when said frame is able to be received correctly, acknowledge When correctly 
unreceivable, provide a response means to return a negative acknowledge, and receiving stations 
other than the representation station of said polled group When the monitor of the response 
which said representation station returns is carried out, this response is judged, and this 
response is acknowledge and said frame is not able to be received correctly The radio 
communications system characterized by providing a resending demand means to return a 
negative acknowledge after the passage of time given from the time of carrying out the monitor 
of said acknowledge by the product of the 2nd bigger predetermined time than said 1st 
predetermined time and the natural number chosen as random. 

[Claim 7] After acknowledge returns from said representation station and this acknowledge 
returns, when a negative acknowledge does not return from other receiving stations within larger 
time amount than the maximum which the time amount given by the product of said 2nd 
predetermined time and the natural number chosen as random can take, said sending station The 
radio communications system indicated by claim 6 characterized by making the data transfer of 
said frame complete when the object of polling is moved to the next group and data reception of 
the last group is able to be checked. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio communications system using the 
wireless multicast data transfer approach and this approach wireless performs high reliance 
multicast data delivery using a priority control. 
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[0002] 

[Description of the Prior Art] Conventionally, by the approach of performing a high reliance 
multicast communication link, to perform the confirmation of receipt to the multicast data which 
the multicast source host transmitted is needed. Moreover, in order to utilize effectively 
resources which a system has in this case, such as a band and a frequency, it is necessary to 
perform the efficient confirmation of receipt, and some approaches aiming at this are learned. 
[0003] For example Reference " "Performance evaluation of reliable multicast transport protocol 
for large-scale delivery" by the foot of the castle wall, Sano, Yamanouchi, and Kushida, and 
IFIPTC6 To WG6.1/6.4 Fifth International Workshop on PfHSN**96, pp.1 49-1 64, Oct., and 1996" 
The approach of raising the dependability of data delivery is indicated by bundling up by the 
transport layer to the transmitted data, and performing resending control in the confirmation of 
receipt and a list. In moreover, Inoue, Iizuka, Takanashi, reference " "examination of the high 
reliance-ized protocol in a wireless multicast communication link" by **** and others, and the 
Institute of Electronics, Information and Communication Engineers'97 autumn society convention 
B-5-21 1" The method of performing efficient-ization is indicated by raising dependability and 
performing the confirmation of receipt for every receiving station group which is not according to 
a mobile station individual and consists of two or more mobile stations by resending by the data 
link layer in the form closed at the wireless section. 

[0004] By the way, the collision-detection mold subcarrier sensing point-to-multipoint 
connection (CSMA/CD) is used for "Ethernet" which has spread most widely as a protocol of 
Cable LAN as an access-control method, the host connected to said LAN has a collision- 
detection function, and collision solution which used the back-off algorithm is performed at the 
time of collision detection. When a multicast communication link is performed on Ethernet, each 
host returns the response of the acknowledge (it is described as "ACK" below 
Acknowledgement:) showing having received said multicast data correctly, or the negative 
acknowledge (it is described as "NAK" below Negative Acknowledgement:) which means having 
detected the error in the frame of said multicast data to the multicast data sent by a certain 
source host. The host who the response of these ACK and NAK etc. was returned according to 
the procedure of said CSMA/CD, and was connected to the same network segment can monitor 
said response. 

[0005] When other hosts 7 response is monitored after multicast data reception, it is monitored 
paying attention to this that other hosts on the same segment returned the same response as a 
local station, and a local station stops transmission of a response, the approach of reducing the 
number of responses on the same network segment returned to a certain multicast data frame is 
learned. 

[0006] This approach is explained using drawing 6 . In the example shown in drawing 6 , terminals 
291-293 are connected to the same segment of Cable LAN with the multicast source host 190. 
The multicast data 391 which said multicast source host 190 transmitted are received by all the 
terminals that wish reception of said multicast data in the same segment. Terminals 291-293 
have received in this drawing. 

[0007] Although the terminals 291-293 which received said multicast data 391 tend to return a 
response, a response is transmitted using a back-off algorithm and carrier sense at this time so 
that the response of a local station and the response which other terminals return may not 
collide. That is, each terminal which received said multicast data 391 starts a timer (back-off 
timer in drawing) at the same time it decides on time amount until it returns a response by 
generating a random number, and it waits for the time amount on which it decided previously to 
pass. At the time of the time-out of said back-off timer, said terminal will transmit a response, if 
a channel is an idle. 

[0008] Moreover, it performs carrier sense until said back-off timer carries out the time-out of 
each terminal, it acts as the monitor of other terminals returning a response, and when having 
returned the same response as a local station is monitored, it stops transmission of a response. 
Therefore, only the terminal the back-off timer carried out [ the terminal ] the time-out first will 
return a response. In drawing 2 , the back-off timer of a terminal 292 should carry out the time- 
out first. A terminal 292 returns a response, taking advantage of this opportunity. At this time, a 
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terminal 293 acts to terminal 291 list as the monitor of said response, and if this response is the 
same class (ACK or NAK) as the response which the end of a local tends to return, it will cancel 
transmission of a response. 

[0009] As the first example which performs the efficient confirmation of receipt in a high reliance 
wireless multicast communication link, it is supposed that the approach which applied the above- 
mentioned approach to the wireless circuit is learned, and there is effectiveness which reduces 
the number of responses from two or more multicast receiving stations which exist in the same 
cel. In this first example, the multicast receiving station in a eel judges whether other multicast 
receiving stations are transmitting a response by carrier sense after receiving multicast data, 
and when it is judged that there is no station which has transmitted the response to others, it 
transmits the response of a local station. Moreover, when the multicast receiving station to 
which it is going to return the response monitors the response which other multicast receiving 
stations returned and this response is the same as the response which is going to return the 
local station, it cancels transmission, and when it differs, it transmits a response. 
[0010] moreover, as the second example which performs the efficient confirmation of receipt in a 
high reliance wireless multicast communication link For example, as indicated by the reference 
""examination of the high reliance-ized protocol in a wireless multicast communication link", the 
Institute of Electronics, Information and Communication Engineers, '97 autumn society 
convention, and September, 1997" announced by Inoue, Iizuka, Takanashi, and **** There is the 
approach of reducing the number of responses by performing the confirmation of receipt [ as 
opposed to a group part opium poppy and multicast data for the multicast receiving station in a 
eel ] for every group. 

[0011] According to this approach, grouping of the multicast receiving station which exists in the 
same eel is carried out in the offices mutually located in the range which can be transmitted and 
received direct, and it constitutes the receiving station group 210,220 so that it may illustrate to 
drawing 7 . Moreover, a representation station exists in each receiving station group, and this 
representation station returns a response to the inquiry by the polling performed after the base 
transceiver station 100 which is a multicast sending station transmits multicast data. 
[0012] On the other hand, NAK is returned, only when the response of multicast receiving 
stations other than the representation station in said receiving station group which the 
representation station returned to the inquiry from said multicast sending station does not 
correspond with the receiving result of a local station and it requires resending of said multicast 
data of said multicast sending station. This sequence is explained using drawin g 8 and drawing 9 . 

[0013] Drawing 8 is the second example of the conventional number reduction approach of 
responses, and expresses signs that the base transceiver station 100 which is a multicast 
sending station is performing the multicast data transfer in the mobile stations 211-214 and list 
which are a multicast receiving station to mobile stations 221-223. Here, the receiving station 
group 220 to whom mobile stations 221-223 make a mobile station 221 a representation station 
for the receiving station group 210 to whom mobile stations 21 1-214 make a mobile station 21 1 
a representation station again is constituted. 

[0014] A base transceiver station 100 performs the confirmation of receipt to a receiving station 
group after transmission of the multicast data 301. A base transceiver station 100 requires that 
the response to said multicast data should be returned to this receiving station group's 
representation office by drawin g 4 by sending polling 401 to the receiving station group's 210 
representation office. The mobile station 211 which is a representation station of the polled 
receiving station group 210 returns the receiving result of the multicast data 301 as a response 
at the time of reception of polling 401. ACK501 of this drawing corresponds to this. 
[0015] At this time, multicast receiving stations 212-214 other than mobile station 21 1 in the 
receiving station group 210, i.e., mobile stations, act as the monitor of the response which a 
mobile station 211 returns. Moreover, a base transceiver station 100 stands by that NAK 
transmitted from mobile stations other than the representation station in the receiving station 
group 210 should be received until it puts a timer into operation at the time of reception and this 
timer carries out the time-out of ACK501. 
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[0016] Here, when a mobile station fails in reception of the multicast data from a base 
transceiver station, this mobile station needs resending of multicast data. In the example of 
drawing 8 , when the multicast data 301 are transmitted, the mobile station 212 and the mobile 
station 213 have failed in reception of these multicast data. Since the response which the mobile 
station 21 1 returned was ACK, the way things stand, data will not be obtained but these mobile 
stations 212 and a mobile station 213 will need to require resending of data. Therefore, a mobile 
station 213 performs the procedure for transmitting NAK in mobile station 212 list. 
[0017] That is, a mobile station 213 puts into operation the timer (back-off timer) which makes 
the random number which was made to generate a random number, respectively and was 
generated a time out value in mobile station 212 list. And carrier sense is performed until a 
back-off timer carries out a time-out, and it acts as the monitor of whether there is any NAK 
which an other station transmits. Drawing 8 shows the case where the back-off timer of a mobile 
station 212 carries out a time-out previously. A mobile station 212 transmits NAK601 to a base 
transceiver station 100 at the time of the time-out of a back-off timer. On the other hand, if 
NAK601 which the mobile station 212 transmitted is monitored, a mobile station 213 will suspend 
the back-off timer of a local station, and will cancel transmission of NAK. 

[0018] A base transceiver station 100 will resend the multicast data 301, if NAK601 is received. 
The multicast data 31 1 in drawing correspond to this. A base transceiver station 100 resumes 
the confirmation of receipt from the receiving station group to whom the mobile station which 
has returned NAK previously belongs, after resending. In the case of drawing 8 , the base 
transceiver station 100 has transmitted polling 41 1 to the receiving station group's 210 
representation office 211. 

[0019] If the mobile station 211 which is a representation station of the receiving station group 
210 who received polling 41 1 succeeds in reception of the multicast data 31 1, it will return a 
response again. ACK51 1 in drawing corresponds to this. A mobile station 213 acts to mobile 
station 212 list as the monitor of this response. In the example of drawing 8 , a mobile station 
212,213 succeeds in reception of said multicast data 31 1, and when it checks ACK51 1 which the 
representation office returned, it is considered as the completion of reception. 
[0020] If a base transceiver station 100 puts the timer after reception into operation for ACK51 1 
and NAK is not received within fixed time amount, it should end and the confirmation of receipt 
to the receiving station group 210 starts the confirmation of receipt to the receiving station 
group 220 who is the next receiving station group. By drawing 4 , the base transceiver station 
100 has transmitted polling 402 to the mobile station 221 which is the receiving station group's 

220 representation office. 

[0021] The mobile station 221 which is a representation station of the receiving station group 
who received polling 402 returns the receiving result of the multicast data 301 as a response. At 
this time, a mobile station 221 returns NAK, only when multicast data 301 or multicast data 31 1 
both fail in reception, and when having succeeded in one of reception at least, it returns ACK as 
a response. In the example of d rawing 8 , both the multicast data 301 and the multicast data 31 1 
succeeded in reception, and the mobile station 221 which is a representation office has returned 
ACK502 for it. 

[0022] Multicast receiving stations other than mobile station 221 which belongs to the receiving 
station group 220 monitor the response which the representation station returned, and only 
when resending needs to be required, they transmit NAK. In the example of drawing 8 , since the 
mobile station 222,223 has succeeded in reception of said multicast data sent previously and 
does not have the need for resending, when it checks ACK which the representation office 
returned in this case, it ends the reception of the multicast data sent previously. 
[0023] The base transceiver station 100 should end the confirmation of receipt to the receiving 
station group 220, if NAK was not received within [ after receiving ACK502 from a mobile station 

221 ] fixed time amount. In the example of drawing 8 , since the receiving station group in whom 
the confirmation of receipt is not performed at this time did not exist, the base transceiver 
station 100 should complete transmission of the multicast data 301. 

[0024] the second above-mentioned example which performs the efficient confirmation of 
receipt in a high reliance wireless multicast communication link — a multicast sending station — 
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the confirmation of receipt — each multicast receiving station — receiving — coming out — 
there is nothing, and in order to carry out to the receiving station group who consists of two or 
more multicast receiving stations, let it be the advantage of this approach to reduce the number 
of responses needed rather than the case where the confirmation of receipt is performed to 
each multicast receiving station. 

[0025] In the second above-mentioned example of the conventional number reduction approach 
of responses, drawing 9 shows an example of the sequence at the time of failing to monitor NAK 
which other mobile stations returned, and expresses signs that the base transceiver station 100 
which is a multicast sending station performs a third-time transfer of multicast data in the 
mobile stations 211-214 and list which are a multicast receiving station to mobile stations 221- 
223. 

[0026] In this drawing, a base transceiver station 100 returns ACK501 after transmission of the 
multicast data 301 to the mobile station 211 which is the receiving station group's 210 
representation station as a response of as opposed to [ in delivery and a mobile station 211 ] 
multicast data for polling 401. Here, a mobile station 213 performs the back-off algorithm for 
returning NAK in it, when ACK501 which the mobile station 211 which is a representation station 
returned is monitored in the mobile station 212 list which failed in reception of multicast data. 
That is, a random number is generated and the back-off timer which set up the time out value 
based on this random number is put into operation, and it stands by, performing carrier sense 
until this timer carries out a time-out. 

[0027] The mobile station 212 which carried out the time-out previously transmits NAK601 at 
the time of the time-out of a back-off timer. At this time, said mobile station 213 presupposes 
that it was failed monitor NAK601. In this case, in a mobile station 213, since cancellation of a 
halt of a back-off timer and NAK transmission in a list is not performed, a mobile station 213 
transmits NAK61 1 at the time of the time-out of a back-off timer. On the other hand, in a base 
transceiver station 100, when NAK601 is received normally, resending processing is performed 
and the multicast data 311 which are the duplicate of the multicast data 301 are transmitted. 
[0028] Here, since the transmitting time of day of the multicast data 31 1 and NAK61 1 is set 
independently mutually, the case where these data collide produces it. When the multicast data 
31 1 and NAK61 1 collide, the resent multicast data 31 1 will not be received correctly, but 
NAK621 will be returned from a mobile station 213 after a representation station's transmitting 
ACK51 1 to the polling 41 1 which a base transceiver station 100 transmits following resending. 
Therefore, said multicast data are **(ed) thrice and the confirmation of receipt in the receiving 
station group 210 can be taken after transmission of the multicast data 321. In the example of 
drawing 9 , although the confirmation of receipt to the receiving station group 220 is after the 
receiving station group's 210 confirmation of receipt is completed, and the sequence is the same 
as that of drawing 8 , time amount until the confirmation of receipt is started becomes very long 
compared with the example of drawing 8 . By the above approaches, the number of responses in 
a high reliance wireless multicast communication link was reduced conventionally. 
[0029] 

[Problem(s) to be Solved by the Invention] by the way, in the first above-mentioned example 
which performs the efficient confirmation of receipt in a high reliance wireless multicast 
communication link When it is judged that the multicast receiving station in a eel does not have 
the station which has transmitted the response to others after receiving multicast data, the 
response of a local station is transmitted. When the response which other multicast receiving 
stations returned is the same as the response which is going to return the local station, 
reduction of the number of responses from a receiving station is aimed at by canceling 
transmission. 

[0030] However, in an actual multicast communication link, in order that a multicast receiving 
station may return a response after receiving multicast data, the traffic of a response 
immediately after a multicast sending station finishes transmission of data becomes very high. 
Moreover, immediately after said multicast data transmitting termination, since a channel will be 
in an idle state once, there is a problem that the probability of collision of the response 
transmitted when traffic concentrates becomes high. 
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[0031] Moreover, in the CSMA protocol in a wireless system, it hides and there is a title between 
terminals. That is, when the location which cannot sense the station which is performing carrier 
sense exists in a eel, the problem that carrier sense does not work effectively to the signal sent 
from the station which is there is pointed out. In this case, the response returned to multicast 
data has the problem that possibility of colliding even if it is not immediately after completing 
transmission of said multicast data becomes high. 

[0032] In the second example which performs the efficient confirmation of receipt in the 
conventional high reliance wireless multicast communication link, since grouping of the multicast 
receiving station is carried out by the stations which exist in the range which can be transmitted 
and received direct mutually, it hides, and the terminal problem has stopped being able to happen 
easily. Moreover, since transmit timing is randomized by the back-off algorithm when multicast 
receiving stations other than the representation station in a receiving station group return NAK, 
the collision by concentration of NAK has stopped being able to happen easily. 
[0033] However, in this method, when it hides, and it does not come to eliminate the effect of a 
terminal completely and a transmission error arises by instant fluctuation of the receiving level 
by phasing, the wire-tapping function of a response may not fully work. When the response of a 
representation station fails to be monitored, the multicast receiving station to which it is going to 
return NAK tries transmission of the NAK frame. Therefore, it hides and there is a problem of it 
becoming impossible to perform the efficient confirmation of receipt of multicast data according 
to a terminal problem or the factor of a transmission error. 

[0034] Moreover, as mentioned above, when two or more multicast stations which are going to 
return NAK exist, the multicast receiving station which failed to monitor NAK which other 
multicast receiving stations returned according to the situation of a transmission line etc. has 
the problem that the multicast data which the multicast sending station resent, and said NAK 
may collide in order to return NAK. by this, resending of resending is needed and the 
confirmation of receipt takes time amount very much — moreover — therefore, it had become a 
problem that effectiveness may become very low. 

[0035] this invention be made in view of the above-mentioned situation , and conventionally , it 
hide and it aim at offer the radio communications system using the wireless multicast data 
transfer approach which can reduce the number of responses from a mobile station ( multicast 
receiving station ) , and this approach in the high reliance wireless multicast communication link 
which used the priority control for frame transmission in consideration of the so-called point 
that neither a terminal problem nor a transmission error be able to perform the confirmation of 
receipt of multicast data efficiently . 
[0036] 

[Means for Solving the Problem] In order to carry out solution achievement of the above- 
mentioned technical problem, this invention has the following configurations. Namely, the wireless 
multicast data transfer approach concerning invention indicated by claim 1 The frame to which 
the sending station used as a base station gave the destination to multiple address data is 
created. Perform data transfer for this to two or more receiving stations by the multicast, and 
said receiving station will return acknowledge, if said frame is received correctly. When the error 
was in said frame, a negative acknowledge is returned and said sending station receives said 
negative acknowledge It is the wireless multicast data transfer approach which broadcasts again 
the frame demanded by this negative acknowledge. The (a) aforementioned sending station After 
transmitting said frame, poll to either of said two or more receiving stations, and a response is 
required. When a negative acknowledge returns as said response, broadcast said frame again 
after the 1st predetermined time, and said receiving station by which (b) polling was carried out 
Return a negative acknowledge, when said frame is able to be received correctly and 
acknowledge is not able to be received correctly, and each receiving station other than said 
receiving station by which (c) polling was carried out When the monitor of the response which 
said polled receiving station returns is carried out, and this response is acknowledge and said 
frame is not able to be received correctly It is characterized by returning a negative 
acknowledge after the passage of time given from the time of carrying out the monitor of said 
acknowledge by the product of the 2nd bigger predetermined time than said 1st predetermined 
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time and the natural number chosen as random. 

[0037] According to this approach, the transmit timing of the negative acknowledge which each 
receiving station returns is set up by the time amount which multiplied the 2nd predetermined 
time by the random number of the natural number. Therefore, between the transmit timing of the 
negative acknowledge which each receiving station returns, the time amount beyond the 2nd 
predetermined time is set up at least Thereby, the transmit timing of the frame resent from a 
sending station is set up between the transmit timing of the negative acknowledge of each 
receiving station. It is lost that follow, for example, resending data and a negative acknowledge 
collide, and it becomes possible to reduce the unnecessary number of responses from a 
receiving station. 

[0038] The wireless multicast data transfer approach concerning invention indicated by claim 2 
The frame to which the sending station used as a base station gave the destination to multiple 
address data is created. Perform data transfer for this to two or more receiving stations by the 
multicast, and said receiving station will return acknowledge, if said frame is received correctly. 
When the error was in said frame, a negative acknowledge is returned and said sending station 
receives said negative acknowledge It is the wireless multicast data transfer approach which 
broadcasts again the frame demanded by this negative acknowledge. Grouping of said receiving 
stations which can be transmitted and received direct is carried out mutually beforehand, and 
one receiving station is chosen as a representation station from said each groups. Said sending 
station After transmitting said frame, poll to one of said the groups, require a response, and the 
representation station of said polled group Return a negative acknowledge, when said frame is 
able to be received correctly and acknowledge is not able to be received correctly, and receiving 
stations other than the representation station of said polled group When the monitor of the 
response which said representation station returns is carried out, and this response is 
acknowledge and said frame is not able to be received correctly A negative acknowledge is 
returned after the passage of time given from the time of carrying out the monitor of said 
acknowledge by the product of the 2nd bigger predetermined time than said 1st predetermined 
time and the natural number chosen as random. Said sending station is characterized by 
broadcasting said frame again after the 1 st predetermined time, when a negative acknowledge 
returns as said response. 

[0039] According to this approach, the transmit timing of the negative acknowledge which each 
group's receiving station returns is set up by the time amount which multiplied the 2nd 
predetermined time by the random number of the natural number, and the time amount beyond 
the 2nd predetermined time is set up at least between the transmit timing of the negative 
acknowledge which each receiving station returns. Thereby, the transmit timing of the frame 
resent from a sending station is set up between the transmit timing of the negative acknowledge 
of each receiving station. It is lost that follow, for example, resending data and a negative 
acknowledge collide, and it becomes possible to reduce the unnecessary number of responses 
from the receiving station by which the group division was carried out. 

[0040] The wireless multicast data transfer approach concerning invention indicated by claim 3 
When a negative acknowledge is returned from said receiving station, after said sending station 
broadcasts again the frame which interrupted polling and was demanded by this negative 
acknowledge, Poll anew to the representation station of said polled group, and a response is 
required. After acknowledge returns from said representation station and this acknowledge 
returns, when a negative acknowledge does not return from other receiving stations within larger 
time amount than the maximum which the time amount given by the product of said 2nd 
predetermined time and the natural number chosen as random can take It is characterized by 
moving the object of polling to the next group. 

[0041] After the group who considers as the object of current polling returns acknowledge, when 
there is no negative acknowledge within larger time amount than the maximum which the time 
amount given by the product of the 2nd predetermined time and the random number of the 
natural number can take according to this approach, polling is moved to the next group. That is, 
the object of polling is moved by the next group after the latest transmit timing of a negative 
acknowledge. Therefore, reception of a negative acknowledge is attained about all the receiving 
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stations to which it is going to return a negative acknowledge. 

[0042] The wireless multicast data transfer approach concerning invention indicated by claim 4 
When a negative acknowledge is returned from said receiving station, after said sending station 
broadcasts again the frame which interrupted polling and was demanded by this negative 
acknowledge, Poll anew to the receiving station to which said negative acknowledge was 
returned, and a response is required. After acknowledge returns from the receiving station to 
which said negative acknowledge was returned and this acknowledge returns, when a negative 
acknowledge does not return from other receiving stations within larger time amount than the 
maximum which the time amount given by the product of said 2nd predetermined time and the 
natural number chosen as random can take It is characterized by moving the object of polling to 
the next group. According to this approach, the receiving station to which the negative 
acknowledge was returned after the representation station returned acknowledge becomes 
possible [ it becoming unnecessary to monitor the response of a representation station 
therefore, and performing a data transfer much more efficiently ]. 

[0043] The wireless multicast data transfer approach concerning invention indicated by claim 5 
The frame to which the sending station gave the address of a destination receiving station group 
to multiple address data is created. Perform data transfer to said receiving station by frame 
transmission once, said receiving station will return acknowledge, if said frame is received 
correctly, and a negative acknowledge will be returned if an error is in said frame. When said 
sending station receives said negative acknowledge, it is the data transfer approach in the 
wireless multicast communication system which broadcasts again the frame demanded by this 
negative acknowledge. Grouping of said receiving stations which can be transmitted and received 
direct is carried out mutually beforehand, and one receiving station is chosen as a representation 
station from said each groups. Said sending station After transmitting said frame to said 
receiving station by the multicast and transmitting said frame further, Poll after the 1st 
predetermined time one of said the groups, require a response, and the representation station of 
said polled group Return a negative acknowledge, when said frame is able to be received 
correctly and acknowledge is not able to be received correctly, and receiving stations other than 
the representation station of said polled group When the monitor of the response which said 
representation station returns is carried out, and this response is acknowledge and said frame is 
not able to be received correctly A negative acknowledge is returned after the passage of time 
given from the time of carrying out the monitor of said acknowledge by the product of the 2nd 
bigger predetermined time than said 1st predetermined time and the natural number chosen as 
random. When a negative acknowledge is returned, after receiving a negative acknowledge and 
said sending station broadcasts again the frame which interrupted polling and was demanded by 
this negative acknowledge by the multicast after said 1st predetermined time, Poll anew to the 
representation station of said polled group, and a response is required. After acknowledge 
returns from said representation station and this acknowledge returns, when a negative 
acknowledge does not return from other receiving stations within larger time amount than the 
maximum which the time amount given by the product of said 2nd predetermined time and the 
natural number chosen as random can take It is characterized by moving the object of polling to 
the next group. 

[0044] According to this approach, the transmit timing of the negative acknowledge which each 
group's receiving station returns is set up by the time amount which multiplied the 2nd 
predetermined time by the random number of the natural number, and the time amount beyond 
the 2nd predetermined time is set up at least between the transmit timing of the negative 
acknowledge which each receiving station returns. Thereby, the transmit timing of the frame 
resent from a sending station is set up between the transmit timing of the negative acknowledge 
of each receiving station. It is lost that follow, for example, resending data and a negative 
acknowledge collide, and it becomes possible to reduce the unnecessary number of responses 
from the receiving station by which the group division was carried out. And since polling is 
moved to the next group when there is no negative acknowledge within larger time amount than 
the maximum which the time amount given by the product of the 2nd predetermined time and 
the random number of the natural number can take after the group who considers as the object 
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of current polling returns acknowledge, the object of polling is moved by the next group after the 
latest transmit timing of a negative acknowledge. Therefore, reception of a negative acknowledge 
is attained about all the receiving stations to which it is going to return a negative acknowledge. 
[0045] The radio communications system concerning invention indicated by claim 6 It consists of 
the sending stations and receiving station groups which perform multiple address data transfer 
by wireless multicast communication link. Grouping of said receiving stations which can be 
transmitted and received direct is carried out mutually beforehand, and one receiving station is 
elected as a representation station from said each groups. The frame to which said sending 
station gave the address of a destination receiving station group to multiple address data is 
created, and data transfer is once performed to said receiving station by frame transmission. 
Said receiving station Will return acknowledge, if said frame is received correctly, and a negative 
acknowledge will be returned if an error is in said frame. When said sending station receives a 
negative acknowledge, it is the radio communications system which broadcasts again the frame 
demanded by this negative acknowledge. Said sending station A transmitting means to transmit 
said frame to said receiving station by the multicast, A polling means to poll to one 
representation station of said group, and to require a response after said transmitting means 
transmits said frame, After it interrupts polling whenever it detects the negative acknowledge 
from said receiving station, and receiving this negative acknowledge and broadcasting again the 
frame demanded by this negative acknowledge after the 1st predetermined time by the multicast, 
Provide a resending means to poll anew to the representation station of said polled group, and to 
require a response, and the representation station of said polled group A judgment means to 
judge whether said frame was correctly receivable, and when said frame is able to be received 
correctly, acknowledge When correctly unreceivable, provide a response means to return a 
negative acknowledge, and receiving stations other than the representation station of said polled 
group When [ which carries out the monitor of the response which said representation station 
returns, and judges this response ] it judges, and this response is acknowledge and said frame is 
not able to be received correctly It is characterized by providing a resending demand means to 
return a negative acknowledge after the passage of time given from the time of carrying out the 
monitor of said acknowledge by the product of the 2nd bigger predetermined time than said 1st 
predetermined time and the natural number chosen as random. 

[0046] According to this radio communications system, a sending station transmits data after 
the 1st predetermined time, after a negative acknowledge returns. On the other hand, when 
reception of the data transmitted from the sending station goes wrong, each receiving station 
sets up the transmit timing of a negative acknowledge by the time amount which multiplies by 
the 2nd predetermined time and the random number of the natural number, and is acquired, and 
sets up the time amount beyond the 2nd predetermined time at least between the transmit 
timing of the negative acknowledge which each receiving station returns. Therefore, since the 
2nd predetermined time is larger than the 1st predetermined time, the transmit timing of the 
frame transmitted from a sending station is set up between the transmit timing of the negative 
acknowledge of each receiving station. Consequently, it is lost that resending data and a 
negative acknowledge collide and it becomes possible to reduce the unnecessary number of 
responses from the receiving station by which the group division was carried out. 
[0047] The radio communications system concerning invention indicated by claim 7 When a 
negative acknowledge does not return from other receiving stations within larger time amount 
than the maximum which the time amount to which said sending station is given by the product 
of said 2nd predetermined time and the natural number chosen as random after acknowledge 
returns from said representation station and this acknowledge returns can take When the object 
of polling is moved to the next group and data reception of the last group is able to be checked, 
it is characterized by making the data transfer of said frame complete. According to this system, 
the receiving station to which the negative acknowledge was returned after the representation 
station returned acknowledge becomes possible [ it becoming unnecessary to monitor the 
response of a representation station therefore, and performing a data transfer much more 
efficiently ]. 

[0048] Therefore, according to invention indicated by claim 1 thru/or 7, it becomes possible to 
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reduce the unnecessary number of responses by using the priority control by the time interval 
for every class of frame transmitted in a multicast data transfer procedure. It can prevent that 
unnecessary NAK is returned to multicast transmission by making it longer than a time interval 
after transmitting spacing of NAKs which a multicast receiving station returns especially is 
returned to NAK until resending of data starts. That is, two or more multicast receiving stations 
to which it is going to return NAK exist, since resending will be immediately performed if the first 
NAK has reached the multicast sending station correctly even when NAK to which one of the 
multicast receiving stations returned first fails to be monitored, NAK after it does not need to 
return and the time amount of the confirmation of receipt becomes reducible. 
[0049] 

[Embodiment of the Invention] Hereafter, as shown in above-mentioned drawing 7 , grouping of 
the mobile stations (multicast receiving station) which can be transmitted and received direct is 
carried out mutually beforehand, the case where data transmission is carried out by the 
multicast from a base station (multicast sending station) at each mobile station is made into an 
example in the multicast data telecommunication system with which one mobile station was 
chosen as a representation office from each groups, and the radio communications system 
concerning the gestalt of implementation of this invention is explained, referring to a drawing. In 
addition, in the following explanation, a multicast sending station is only described as "a sending 
station (base station)", and a multicast receiving station is only described as "a receiving station 
(mobile station)." Moreover, in each drawing, the same sign is given to a common element. 
[0050] Gestalt 1. drawing 1 of operation is drawing showing the example of a configuration of the 
base transceiver station which turns into a sending station in the radio communications system 
concerning the gestalt 1 of operation of this invention. The function which this base station 
transmits multiple address data to the mobile station used as a receiving station, frame-izes 
multiple address data, and is transmitted by the multicast (transmitting means), The function to 
poll to one representation station of a receiving station group, and to require a response (polling 
means), When a negative acknowledge is received from a mobile station, the frame demanded by 
this negative acknowledge is broadcast again by the multicast, and it has the function (resending 
means) to poll anew and to require a response. 

[0051] Each function of a base station set to drawin g 1 and above-mentioned [ the protocol 
processing section 13 ] is realized, and the multiple address data (illustration abbreviation) 
transmitted to a mobile station according to a predetermined protocol are processed, and the 
reply signal from a mobile station is processed. This multiple address data is frame-ized and is 
transmitted through an antenna 10 by the transmitter 1 1. Moreover, it is judged whether the 
reply signal from a mobile station was received by the receiver 12 through the antenna 10, and it 
was normally received by receiving result judging means 13C of the protocol processing section 
13. 

[0052] Here, data transmission / resending means 13A performs predetermined processing of 
frame-izing etc. to multiple address data, and after it receives the negative acknowledge from a 
mobile station, it performs processing for broadcasting again the frame demanded by this 
negative acknowledge after the time interval T1 (the 1st predetermined time) by the multicast, 
while performing processing for carrying out data transmission by the multicast. Moreover, after 
data transmission / resending means 13A carries out data transmission by the multicast at a 
mobile station, confirmation-of~receipt means 13B polls to the group's representation station, 
and requires a response. Timer 13D is used for the count of the transmit timing time amount 
(the below-mentioned time interval T1 - T3) by data transmission / resending means 13A and 
confirmation-of-receipt means 13B. 

[0053] Moreover, a base station has the function to move the object of polling to the next 
receiving station group, when that NAK is returned disappears from all the mobile stations that 
belong to the receiving station group set as the object of current polling. That is, a base station 
moves the object of polling to the next group, when a negative acknowledge does not return 
from other mobile stations within larger time amount than the maximum which the time amount 
given by the product of a time interval T2 (the 2nd predetermined time) (T2> T1) and the natural 
number n (random value) can take, after acknowledge returns from a receiving station group's 
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representation station and this acknowledge returns. And when data reception of the last group 
is able to be checked, the data transfer of a frame is made to complete. 
[0054] Drawing 2 is drawing showing the example of a configuration of the mobile station 
(representation office) which turns into a receiving station in the radio communications system 
concerning the gestalt of operation of this invention, this mobile station (representation station) 
— from a base station — a frame — it has the function Gudgment means) to judge whether the 
multiple address data-izing [ data ] and transmitted are received and said frame has been 
received correctly, and the function (response means) to return a negative acknowledge when 
said frame is able to be received correctly and acknowledge is not able to be received correctly. 
[0055] It sets to drawing 2 , and each above-mentioned function of a mobile station is realized, 
and the protocol processing section 23 performs processing for returning a response to the 
polling from a base station while processing the data received by the receiver 22 through the 
antenna 20 according to a predetermined protocol. The response to polling is transmitted by the 
transmitter 21 through an antenna 20. 

[0056] Here, response means 23A judges whether the frame was correctly receivable, and when 
REMU is able to be received correctly and acknowledge is not able to be received correctly, it 
performs processing for returning a negative acknowledge. Timer 13D is used for the count of 
the time amount (the below-mentioned time interval T four) by response means 23A. Moreover, 
in mobile stations other than a representation station, response means 23A functions as a 
resending demand means for the response of a representation station to be acknowledge and to 
return a negative acknowledge after the passage of time given from the time of carrying out the 
monitor of said acknowledge by the product of a time interval T2 (T2> T1) and the natural 
number n when a frame is not able to be received correctly. 

[0057] Hereafter, with reference to drawing 3 , actuation (the wireless multicast data transfer 
approach) of the radio communications system concerning the gestalt of implementation of this 
invention is explained. Drawing 3 expresses the data between a base transceiver station 100 and 
the mobile station which belongs to each receiving station group, and the situation of a response 
by setting a time-axis as a lengthwise direction. In the example shown in this drawing, a base 
transceiver station 100 is made into a multicast sending station, and mobile stations 221-223 are 
made into the multicast receiving station at a mobile station 21 1 - 214 lists. Moreover, said 
mobile stations 211-214 constitute the receiving station group 210, mobile stations 221-223 
constitute the receiving station group 220, and make a mobile station 211 a representation 
station into the receiving station group 210, and make the mobile station 221 the representation 
station into the receiving station group 220. 

[0058] First, a base transceiver station 100 transmits the multicast data 301. At this time, in the 
receiving station group 210, the mobile station 211 and the mobile station 214 should succeed in 
reception of the multicast data 301, and said mobile station 213 should fail in reception of said 
multicast data 301 at the mobile station 212 list. In addition, that reception of multicast data was 
successful means that the frame from a base transceiver station 100 was received correctly, 
and that reception of multicast data went wrong means that the error was detected from the 
base transceiver station 1 00 to the frame. 

[0059] A base transceiver station 100 polls with a time interval T1 to the mobile station 21 1 
which is the receiving station group's 210 representation station, after finishing transmission of 
the multicast data 301. The mobile station 211 which succeeded in reception returns the 
receiving result of the multicast data 301 to said polling. That is, a mobile station 211 returns 
ACK501 as acknowledge with a time interval T1, after being polled. In addition, with the gestalt of 
this operation, a time interval T1 is also a time interval after a base station receives NAK so that 
it may mention later until it broadcasts data again. 

[0060] The mobile stations 212 and 213 which failed in reception need to have data resent on 
the other hand. However, since the mobile station 21 1 representing the receiving station group 
210 succeeded in reception and has returned ACK501, the way things stand, data are not resent 
So, NAK is returned and each mobile station requires resending of data, when the response 
which had failed in reception of the multicast data 301, and the mobile station 211 returned is 
ACK. 
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[0061] That is, after ACK501 is returned, after time interval T2 progress, the mobile stations 212 
and 213 which failed in reception make transmit timing randomize with a back-off algorithm, and 
return NAK. It performs the monitor of NAK which performs carrier sense and an other station 
returns until the transmit timing (back-off time amount) determined by the back-off algorithm 
visits the mobile station which is going to return NAK. And before the transmit timing of a local 
station visited, when an other station returns NAK which requires resending of the same frame, 
NAK transmission of a local station is canceled. 

[0062] Here, a setup of the transmit timing of NAK in each mobile station is explained. The 
transmit timing of NAK is randomized by the back-off algorithm, and is determined by time 
interval T four obtained by the degree type 1. 
[0063] 

T-four=nxT2 ... (1) 

[0064] However, n is the natural number set up at random, and the range which this natural 
number n can take is appropriately set up according to the specification of a radio 
communications system. Moreover, T2 is a bigger time interval than the time interval T1 after a 
base station receives NAK until it broadcasts data again, and a time interval T2 is determined 
that it will satisfy the conditions which become T1 ** T2. For example, this time interval T2 is 
set as the value more than the sum of the above-mentioned time interval T1 and the maximum 
Tm of the signal propagation delay time between the base transceiver station within a receiving 
station group, and a mobile station. 

[0065] For example, supposing all mobile stations 212-214 other than representation office 21 1 
fail in reception, with each mobile station, the natural number n will be generated at random, time 
interval T four will be calculated, and the transmit timing of NAK will be set up so that it may 
illustrate to drawing 4 . That is, in the example of drawing 4 , "2" is generated as the natural 
number n in a mobile station 212, "3" is generated as the natural number n in a mobile station 
213, and "5" is generated as the natural number n in the mobile station 214. Therefore, "2xT2" 
is set up about a mobile station 212, "3xT2" is set up about a mobile station 213, and, as for 
time interval T four which defines the transmit timing of NAK, "5xT2" is set up about a mobile 
station 214. 

[0066] Here, explanation is returned to drawing 3 . In drawing 3 , as a result of setting up the 
transmit timing of NAK as mentioned above, transmit timing visits [ a mobile station 212 ] ahead 
of a mobile station 213. A mobile station 212 transmits NAK601 by the transmit timing 
determined by the back-off algorithm. At this time, each mobile station has monitored NAK 
which other mobile stations return (monitor), and a mobile station 213 stops the transmission of 
NAK which the local station tends to perform, when NAK601 is monitored. A base transceiver 
station 100 will transmit the multicast data 31 1 after a time interval T1 as resending data of the 
demanded multicast data, if NAK601 is received. 

[0067] Here, when NAK601 is returned and a mobile station 213 fails to monitor NAK601 (i.e., 
although detection was completed, even when a recovery is not completed), a mobile station 213 
can transmit NAK from the conditions of T1 ** T2, without producing the collision with the 
multicast data 311. Moreover, when a mobile station 213 monitors NAK601, a mobile station 213 
needs to wait only for a time interval T2 further at least until it transmits NAK. Therefore, when 
there is resending of data in the meantime, transmission of NAK from a mobile station 213 is 
stopped, and it is lost that unnecessary NAK is returned from a mobile station 213 by this. 
[0068] The multicast data 31 1 at the time of resending are disregarded, and are processed in the 
multicast receiving station (into the receiving station group 210, a mobile station 21 1 and a 
mobile station 214 correspond) which has already succeeded in reception only in the multicast 
receiving station (into the receiving station group 210, a mobile station 212 and a mobile station 
213 correspond) which failed in reception at the time of previous data transmission. 
[0069] A base transceiver station 100 resumes polling from the receiving station group who has 
returned NAK previously after a time interval T1 from transmitting termination of the multicast 
data 31 1. That is, polling 41 1 is performed in the receiving station group 210, and the mobile 
station 21 1 which is a representation station of the polled receiving station group returns 
ACK511. 
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[0070] A base transceiver station 100 checks that NAK is not returned after receiving ACK51 1 
from other receiving stations which belong to the receiving station group 210, and moves the 
object of polling to the next receiving station group 220. After ACK51 1 returns from the 
representation station 211 here and ACK511 returns, when a negative acknowledge does not 
return from other receiving stations 212,213,214 within larger time interval T3 than the maximum 
which time interval T four given by the product of said time interval T2 and the natural number n 
chosen at random can take, a base transceiver station 100 moves the object of polling to the 
next group 220 (namely, when time interval T3 carries out a time-out), and transmits polling 402 
to the receiving station group 220. 

[0071] The mobile station 221 which is a representation station of the polled receiving station 
group 220 returns the response to the previous multicast data 301 or 31 1. In each multicast 
receiving station (mobile station 221,222,223) belonging to the receiving station group 220, if one 
of the multicast data 301 and the multicast data 31 1 which were transmitted previously has also 
received correctly, it will be regarded as a reception success and ACK502 will be returned. 
[0072] If NAK was not received from the receiving station group 220 within [ after receiving 
ACK502 ] time interval T3, the base transceiver station 100 should complete transmission of 
said multicast data 301, when the confirmation of receipt of data to this receiving station group 
220 regarded it as what was ended and there was no receiving station group who is not 
performing the confirmation of receipt after that. That is, when data reception of the last group 
is able to be checked, the data transfer of a frame is made to complete. 

[0073] With reference to drawin g 5 , the gestalt 2 of operation is explained below gestalt 2. of 
operation. Although the polling (41 1) to the multicast data 31 1 shall be transmitted to the mobile 
station 211 which is the receiving station group's 210 representation office and the confirmation 
of receipt shall be performed with the gestalt 1 of above-mentioned operation as shown in 
drawing 3 , it transmits to the mobile station 212 which transmitted NAK601 which requires 
transmission of the multicast data 311 directly with the gestalt 2 of this operation. 
[0074] That is, as shown in drawing 5 , a base transceiver station 100 performs polling 41 1a to 
the mobile station 212 which has returned NAK601 previously after a time interval T1 from 
transmitting termination of the multicast data 311. The mobile station 212 polled at this time will 
return ACK51 1a, if it has succeeded in reception of the multicast data 31 1. A base transceiver 
station 100 checks that NAK is not returned after receiving ACK51 1 from other receiving 
stations which belong to the receiving station group 210, and moves the object of polling to the 
next receiving station group 220. The multicast data transmitted from the base transceiver 
station 100 are distributed to all each receiving station group's migration terminals by the above. 
[0075] Since it was made longer than a time interval after transmitting spacing of NAKs which a 
mobile station returns is returned to NAK until resending of data starts according to the gestalt 
of operation mentioned above, unnecessary NAK is no longer returned to a multicast sending 
station. That is, two multicast receiving stations to which it is going to return NAK exist, and 
even when NAK to which one multicast receiving station returned first fails to be monitored, if 
the first NAK has reached the multicast sending station correctly, resending will be performed 
immediately. For this reason, the second NAK from a mobile station which failed to monitor NAK 
does not need to return, and the time amount of the confirmation of receipt is reduced. 
Moreover, the efficient confirmation of receipt can be performed and efficientHzation of the 
multicast data transfer itself is attained from unnecessary responses being reduced. 
[0076] Moreover, when according to the gestalt of this operation a certain multicast receiving 
station (A) tends to return NAK and said multicast receiving station (A) cannot detect NAK 
which the multicast receiving station (B) returned by the case where other multicast receiving 
stations (B) have already returned NAK, it is going to return another NAK itself. In this case, the 
collision with a multicast data frame and NAK disappears from NAK at the same time resending 
of multicast data does not need to be performed before transmission of NAK and unnecessary 
NAK does not need to be returned, since the data frame of the priority at the time of 
transmission is higher. 

[0077] As mentioned above, although the gestalt of 1 implementation of this invention was 
explained, this invention is not restricted to this operation gestalt, and even if the design change 
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of the range which does not deviate from the summary of this invention etc. occurs, it is 
included in this invention. With the gestalten 1 and 2 of above-mentioned operation, for example, 
a time interval after NAK returns until a base transceiver station 100 broadcasts multicast data 
again Although it is equal to a time interval after a time interval after transmission of multicast 
data is completed until polling is transmitted, or transmission of polling is completed until a 
response (ACK, NAK) is returned from a receiving station The transmit timing of NAK from each 
receiving station should just be set up with a bigger time interval than a time interval after not 
the thing limited to this but NAK is returned until multicast data are transmitted. 
[0078] Moreover, although the group division of the mobile station shall be carried out and a 
representation office shall be prepared with the gestalt of above-mentioned operation, this 
invention can also be applied to the radio communications system which consisted of a mobile 
station by which a group division is not carried out, and a base station, without restricting to this. 

[0079] Furthermore, although this invention set up the transmit timing of NAK from each mobile 
station with the natural number n generated at random, it is also possible to constitute so that 
an integer may be chosen at random and the transmit timing of NAK may be set up using the 
selected integer out of two or more integers prepared beforehand. 
[0080] 

[Effect of the Invention] As explained above, according to this invention, the priority control by 
the time interval is used for every class of frame transmitted in a multicast data transfer 
procedure. Since it was made to make it longer than a time interval after transmitting spacing of 
NAKs which a mobile station returns is returned to NAK until resending of data starts In the high 
reliance wireless multicast communication link which used the priority control for frame 
transmission, it becomes possible to reduce the unnecessary number of responses from a mobile 
station (multicast receiving station). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the sending station (base 
station) concerning the gestalt 1 of implementation of this invention. 
[Dr awing 2] It is the block diagram showing the configuration of the receiving station 
(representation station) concerning the gestalt 1 of implementation of this invention. 
[Dr awing 3] It is drawing for explaining actuation by the whole radio communications system 
concerning the gestalt 1 of implementation of this invention. 

[ Drawing 4] It is drawing for explaining detail actuation (setup of the transmit timing of NAK) of 
the radio communications system concerning the gestalt 1 of implementation of this invention. 
[Drawing 5] It is drawing for explaining actuation by the whole radio communications system 
concerning the gestalt 2 of implementation of this invention. 

[Draw ing 6] It is drawing for explaining actuation by the whole radio communications system 
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concerning the conventional technique. 

[Drawing 7] A receiving station is drawing showing the radio structure of a system by which the 
group division was carried out. 

[Drawing 8] It is drawing for explaining actuation by the whole radio communications system 
concerning the conventional technique in which the group division of the receiving station was 
carried out. 

[Drawing 9] It is drawing for explaining the data collision generated in the radio communications 
system concerning the conventional technique in which the group division of the receiving 
station was carried out. 
[Description of Notations] 

10 20 — 11 An antenna, 21 — 12 A transmitter, 22 — Receiver, 13 23 — The protocol 
processing section, 13A — Data transmission / resending means, 13B — Confirmation-of- 
receipt means, 13C, 23B — A receiving result judging means, 13D, 23C — A timer, 23A — 
Response means, 100 — A base transceiver station (sending station), 210,220 — Receiving 
station group, 211,221 — A mobile station (representation station), 212-214,222,223 — Mobile 
station (receiving station), 301,31 1 [ — NAK (negative acknowledge). ] — Multicast data, T1 - T 
four — A time interval, 401,402,411,411a — Polling, 501,502,511,511 a— ACK (acknowledge), 601 
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[Drawing 7] 
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[Drawing 9] 
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^f-rXhT-^3 1 lM^t i^ft^IfcL^^KcO 

^ n a k £ jg l . 'jrtt < t i> t'-h t> a»— 3r«)WIfc:j£E& 

LT^£*&£-£(4AC KSrtGgfc LTjg-$\ 08<O«T 

(4. Kmmz'h&&mm2 2 m. v^f^^xff- 

?3 0 lfcj;t/'-v;l'f- d f J r-XhT-^3 1 l<7)M*i:i 
SftO&SjL. ACK5 0 2£jILTV^. 
[0022] Sft^VP-7°2 2 0aitJ»i2 
2 li^k0V/H^^XhgfiM(4. -ft^Oilt^J-E 

^^^st. Hjii&^-ri.^w?)i>^-^^NA 
Ktmrn-fz. m8com-cn. &mm2 22, 2 2 3(4 

[0023] mm&i&m 1 0 014. &mws2 2 1 t^co 

A C K 5 0 2 £^fi^ , -imffi&PUZ N A K £^fi L 

^tm(4\ s«^^vi^-T2 2 0 izm-zmmmmm 

tffthtiX v vjf v ^{Efmy/lr- T{4ff^E LSrV ^ci^ . * 
H^tfi^ 1 0 0f4v/H-3^X hf-^ 3 0 1 C0i*fi{4 

[0024] ^mwm.-?>v^-* -vx hamt:±5^T$6 

)vi-**x v&mmi,zftLx&mm&*ftoi%&i. 0 
mtitztix^z. 

[ 0 0 2 5 ] H9 {4. ts*w*e?s»fi!ijfe&ffiw_ha»^ 
-cofflifc: v ^x , mcD&mmtfm u^nak $rf§s ljs 
tfzmco^-^ryxcr>--m^L. 
mx°h&mw.£wmi oo*\ ^p^^x h^<i^-c 

ft-SffW^ 2 11-214, Mt/t:»»» 221-22 

[0026] ii][it;fcvvt. mmmmm 1 0 0(47;^ 
^f+x hf-^ 3 0 1 commit gmmyns—y 2 1 0 
cottmmx$>&&mm2 1 1 tMtT^-u >-^"4 0 1 

#16^2 1 lti^JV^^Xhy'-^izM-th 
I&gk LTACK5 0 lSrjl-t,, <T^T\ 
h7 i -^^fI^Uct^«J^2 1 2MV^»«2 

1 3(4. itmmxh^mm2 1 i^iucackso 
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[00 2 7] 3tlZ?-(ATTyhLttmm2 1 2J4. A 
>y7*7?j~?-<D?4 AT>>hSr«(CNAK6 0 1 £ 
&mi-&, Z<7)b B?iS?#iWi2 1 3#NAK6 0 1 
£^t«t^t-ri»o i?>*§^\ ^«J^2 1 3Tti. 

■fe^WfL^rU/c^, ^t6^2 1 3{iA.y?:t:7?-f 
~?—<7)-^ AT^y h ^SCNAK 6 1 1 £}*fi-r£. - 
2u i o OTIS. N AK 6 0 1 ^lE^Sft 

3 o i h^-? 3 1 1 tmm 

[0 0 28] irt. V/H?-=>f^Xbf-?3 1 1 £N 

ak 6 1 iosftB*M±. ^.^zmmmzmnb^ixx^ 

f^+Ahf-?3 1 1 N AK 6 1 

£\ Sii$^-?m^Xhf-^3 1 Hi* IEL< 

3<i3*v*\ WM«^*ssiSifcm o o^frrs^ 

i lt^tTtis ft«^* s ACK5 i i 
mm. &mm 213KNAK621 #"jg$*x& ztiz 

MoT, KflB^^-rXhx-^Ji. 

ix, hx-* 3 2 1 cvrnmcomzgrnm? 

JV-T2 1 Otfcttl>^Ifg#fc;?l&„ HSWfylJT 

gft«?7P-7°2 2 O^OiljffilfSJigflilo^- 
7° 2 1 OOiiaHIS^TL^T-^O. -e<0v— r> 

mm*, msmttz&^ximiz&^z, . *£fcii±ie 

i3ttl> ^g^M^o T v Mz . 
[00 29] 

[^3&>'»I^L J: o i:^M)B] i:£^>T\ «fl!H*Sl£ 

-?a**+x bmmiz&^T®mm%mmm*'fro± 

S. 

[0030] u>»u ms<ov/i^-df^x hafrcti, 

v;kr * x h Sfi«f iv/i-x^ -r x h t - * £gf8« 
WES*®* 3 ^/^^f^xhiUfi^^T 
-?<7)jMfi£*|;i fcK&OJ&gtf) h ^ h -y ? j&9|£ttfc:it 



[003 1 ] £fz. timisXT-MZiitf&C SMA7D 
VX £ o T ^ I. ^JgittT # & V ^*Bf #*-fc/H*l Hffffi 

'j T-t>xtf^mzMfr%\^t ^3 fsja#f^§ 

[0032] t¥*^fi^*|i^v;^^^X 

x h%mmizm^mmm%m^m%fmt / zmi'?m 
n±z°y!v-?itztix \ tzMzmtdQ^mmimz 

w\-<7)-?)v+*^x h^mm^N AKim-ifr&izte. 

[0033] L^L^:*^. >I^^i3^rt, ^il 

^tJt^ii. fc^cDrntmrntf+Mzmfr*^ 
^ffffi-r-i.o ft«^^j^£^L«t^%^. na 
K^ji^-a t tx\^-?^i-^^xb^mmit. nak 

temm*) t^^fzmmizx v/m^xhf-^w 

[0 0 34] ifc, ±a^L/tJ:at. NAK^jg-eofc 

t J; o flii?>v^f - ^ - v x b ^mmam i tz n a k * 

flfK t ^ h 35ff|Jij{iN A K ^jg-f 

^>v+*^xhmmmfimmLtz~?}i'j-*^xbT : 
- ^ t mis n a k -*jmm*h zt^d ns^ 

[003 5] iO%HJ(i. ±lE*Wc^T^Six^t> 

cot. M^v^^i.Riti^ras^fsiiMo^cto^p 

!K*IISv;kf-df-rxbjifttfcv^T, 
[0036] 

[sa^w^t-s^^^g] ±iapa*«?^^-r^ 
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si^m^mitzmz. msmmx-m^titzy 

tj£«^#u mmmt tx^m^m-otzm^- 
izim 1 nmfemmmizmizyis-^znmmL. 
(b> yrztitzmnz&mmiz. mib^-as- 
jEL<%m-cztzi%^ziinfeim$:. jelk^mx^ 
Kfr^f^siziz^mjmzML, ( c ) jk-u 

iB5?m^«rjei?£^-? u wmtfmfetmTh 

[0037] u^JStiiilf, #Sfi^*WS^J£ 

#W55M?Oj*fl;5M 5 yycomiz^ b £> 
m2comimffiu±.cr)mmtik%.ztiz,. ^tu^ y, 

[0038] m&^izMMZtitzminizfrfr&tem'? 

^^**Ahx*MMco%mmtz7-?w;m$:ft\,\ m 

u m%mmmtfm§mmm®z%mitzmz. tmiz 
xh?-?&m%mx°b'>x , ffiatcussn^m^tg 

&fulB^m^|5]±£^^-TftLT&S. buIB#^ 
/k-7°co**^ locogfi^SrftH^t LTSl^ HtifB 

inm^fi. mm? u-^mmLtzm. m^iv-y°<n 
titzmzriv-rnvm.mit. mUyv-AHEL<^, 
*^ti45®eas^ ig u y yyntitzmtyiv- 

t . 9 fio|fflB7 l^-A SrIE 

KSItl^o^C, frfBit^jsg^-^L 
^Bt^*^HrffBlg 1 comSWRUJ: =5r^2£OFJfSB§ 

rat 5 yyA^iR$^i, ufmt nmx'-tfz. htim 



t Lx^fcjmtmitzifr&izim i mfemmmzw 
[0039] znjjmizxtuf. z-y^-Tcogmmtf 

(om^mnLt^mm^ix^ . ztuzm^mm 

^t, «i.jf. m& j f~?k : s%j8gim9$t&zk 

[0040] mxm^izw&zixtzmmzfrfrhzm-? 
^^xvT-fm&m*. m&mmtiK must 
mmfr^&xmtm § titzw&i.zx:— y yyz^mt 
xm^i£m®x'W>&ztitzy]s-j±£nmmitz&, # 
- u y^§^HulB^^-T^ft^«^^T^- u y 

9. fioM^C^* i 3loT*^B(ilBm2c7)^B#rai: 

>V-y°\,z&~t Z b ~$h . 

[004 1 ] ,r<D;firScfc:«k*tf£. yfcoitm 

t -th 7)v-Ttfn%.fmzmbxfrt> , &2<mi&*f 
mt &im<v&&t<?)mx' j fz.t>ti2>m3&b 

o t ±* ^mmAmz^m^^m^-m^z. <x 
io^/w-ytcjK- y y tth-h, «t>3B^s 

[0042] msm4 izi£Mztitz%pmzfrfrz>4*m-? 
)\^*^xv7-9m&mz. mtmmm^ west 
mmfr^fejtmtmztitztfr&izx- y yy^mt 
xumm&srmtztvti yu~u* &mmm ttzm. m 
issfetfm&M: Ltzgmm'^&ibxtf- y y x 
mmg&fmzm Ltz^mm^^^ 
mm y . K^im^sm^m^ x&t>mm 2 amis. 
mmbyyyj±izmmzn&&mt.b<?)nx'5-tt>tL?> 
vmwk o»**bwi«i: o h±z ^tifffiamzmcygm 

mfr^fef&gtfM^^^w&lz N ^-y yrnitotii: 
<X<7)7'>v-y°i l z&~tzb*%fWLb-?&. Zffi-nmzi.ii 

IS! ftf«<OiG»*flf5W-*ie«*ft3r<=Sr l 9, L?t 

[0043] mim 5 izimztifzmiizfrfrz>i!m~? 
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lx. mMmmm^miss^.m^^mLtimiz, tm 

mumtLxmts. mtmmmiz. mMZ^mmtzmtiy 
u-^i-?/^^^xhx-mmt. nizmiZ7u-AZ 
mmitzm. mi^mMmmmizmay^-rco-^z 
yyzft-oXKmzm^L. y yy^titzm 

gfiT&fr^ofc*^;:^ fifiB1t-£J£«*-;? Lfc 
B*^^|filBII 1 OEff«B#ra J: 0 &Jil 2 f>J9f5a* 

*>'jR $ iirt: i: # t {±^- U >- *»r L , 

m&ztifz?i'-j*z^im®*&mLxfrt>-m£mi 
cnm&mmzvfvttvx hx-wMmLtM. ^-u 

aoM#^je¥* $ ig -a t *» & wiesis 2 Efa&^fg fc?y 

■nz^ztzmmt^-z, 
[0044] i^^ffitiiitf. #^;u-Tco^ft^^ 

2(Dmm^b &&Mc7)ftMkcDmx j ?-it>timmtf 



[004 5] ff^6 iCEtt$^WS(C^&ftai)l 

%mt>^m%mii%mmm±tf^*b?)i-7ikzti. a. 
~omi&?'>\s—T<7)>pfrt>i'o<7) i %mmt> { i$$mk lx 
m&zti. mmmmimm7-?i,zm&mm®<r)T 

iB^-Akrg^&fttf^JE^jSLT. msSMm 

y i/-A ^siMft-r *mMm->x^rAX'h -> x , tuts 

iH««{4. KrlBSft«^KrlB7l— ASrv/l^f-rXh 

•ciifrrsiiim^st. iwfB&fi^a^miB^-A*- 

St*5l*$ iiJt ^ u - A v^f-Jf f- TMmm Ltz 

a. +°-u y^'^fL^itriB^-r^ft^^^T^ 

^-y y^'SfL/iMIB^-rof^^Ji, mflB7l^- 
2>ttL<&iE?£tzi}^fr£miZtZ>mM^&k , fr 
IS7^-A*jEL<««T§fe«-&t=J±#Sje?§:*s IE 

£ JWi l . ^- y > 7ZtitzmiZ7/i>-y°cr)ftmma 
ft^mmit. nmtmmtmrjm^-^t. mm 
&£w&t&wfcL. m&gtfitMfmx'h k>r^mh 

y l^-A £ IE L < »STS , lrlB#^ 

mx-5-t ^timmcoimmz^zLmgzmi-wmmx 
[0046] zcofmrnm^x^Mzxtni. mmm 

It. z g%J&gim-oXfrb& 1 cr)m%.®fflmzf~?cr> 

m2cDmfemw\ksm:<7)&mk$:mtx'&t>ti 

A 5 y^i0^fc^< k iH2<7)BlfSB#raiil±cOB#raS: 

is^-ri. . L^*^ x.w.2. <m^mm 1 <o3f^ 
raiH^^itK, mmm&t>mmzti&yu- 

$.ymmz&fei*ti&. zcom%. ftmT-fk'gm 

mm& h coTgzomwiZfflm- hzk imm t * * . 
[0047] m&&7 izimzix?z%wizfrfrz> m&m 

ftk?yyMzM9iztiz&fmk<7)ftT5-it>ixm 
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fmimLtzmz^m^mLtz^mma.. imm<o 
mz-mwmmzff o z t tf*imt%& . 

[0 048] Ltztf~?X. ft*«l=5r^L7tlS«Six 
tzfttylzXtitf „ v/^df^^hx-^te^Mo^T- 

mt*&. mz. i-tn-z-vxh&mmimtK AKm 
±<?>mmmm£ nak sitT^^f-^ cvmmtfth 

^•?)v^^x hmmizMLxm^tii> £ 1 *m±.-th 

f^ftxb Sfl^aWfiHc jI fc N A K Lit t 
*^T't>. S^NAK^'iEt<^;^^^^hMfi^ 

n a k (i® § -r izm& . i*aiiB^ii#ia3WM«sriEtc5r 

[0049] 

m&mmtMS&Mk Lxmntuz^fu^-cxh'f- 
&i%i}zmtL. z commmmcommtzfrfr&ixim 

[0050] mm?>mm i . 01 «\ ^wmmmnm 
miizfrfr&m&Mm^x^Mz&^xmmmtK&m 

R«r — ?5r71/ - Aft LT "?/|/?^ * * He 4 Oilfl 

55©6£TK:£$ v;l^-=3f -v X h XWM 
[00 5 1 ] Hl^i3Wt. rn h l 3J4. 



yftl 0£^LTMfI£ix&. wm-frto* 

s*u ro h atum& 1 3 «osmis*p^g 1 3 c 
[0052] z\zx\ T-?mE/wm?m 1 3 a«» 

i><7)X'$>& tmz, &mm& ^^^m z^mLxfr 
£n*raiapiT 1 (is 1 <m%*m ) atsssj&iHrrg 

aa**? 3 t^T**. &tz. mmmm^m 3Bit 
T—rmE/nm^®. 1 3 A4«»st7mt^ h 

14. "t—? jlfi/SM^S HAfej: ^aBiflB8#g 1 
3 B tiS&ftiM S >mffl ( f£j£OB§fiMPST 1 ~ 
T3) WtybUzm^btiZ. 
I 0 0 5 3 ] Stft^tt, BtteK-U y^OM^i: 

e> N A K *ijgs fii i i: *ftS: < o fci^jSrC s 'J f 
(^2c7)F^B#ra) (T2>Tl)t|j|fflCii(5^ 

Affi) k<r>nx'*)-jLt>tiz>vmtfb *) h 

±%^f^imizmcD&mmfr^itt®tfmt>%^® 
y7<7)nMiz#:<7)?'j\s-7iz&-t. ztx. 
&m<7)7)i—T<7)T- ?%mfimvzx'% tzm&X'? u~ 

[ o o 5 4 ] 02^. *fflmmmn&mizfrfr&im 
mm^x'rMz}5^x&mmb%z&ftom utmm) <r> 
mm&T&swzhh . zcv&mm amm) mm 
mfrb7u-j*tt.2tixmmztitzmm : f-?z%m-? 
t^vyxhix, mi7v-j±ziEL< ! %.mx%tzi}^ 

< fzm&izairmxmz , ie t < ^ftr# =5r*» 

[00 5 5] H2tfcWt. 7"ah3;l/»lgE2 3li. 

7lzm-&}&§l3.T> : ri~2 0ZftLXmmM2 1 tci 
[00 56] ZZX\ J£^S2 3A(4. 7U-I»ZJE 
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•7-1 3DJ4. JE£^g2 3A£J:.&i$R[ (f*3*^B#ra 
JEST* 7 1^- A £IE L < SffC' # J*^- 

( t 2 >t i ) i: fc (rmx'^z. btihtim<rm 

[00 57] HT, l33£#Hgtt\ £ Of&iOfcOSSilW) 

fg«te LTs mttxttft i o o bz&mmrji—yizm 

izTfctrnx-te. mw&s&% ioo *~?)v** hmm 
mtv. &mm2 1 1-2 1 Amf^wmi 21-2 

2 3^n^F-ir^h«fiiakLTV^. i*:. lufS# 
ttrR2 1 1—2 1 4(iSft^^VP-r2 1 o£KMfcU 

j^twa 2 2i~223 \i&mmy>v-r 2 2 0 l 

. Sft^^VP-r2 1 0T«S«IS2 1 lfcttfl 
St U Sft«^-T2 2 0T«»J12 2 1*ft« 

[0 0 58] i-f » *HStfi^l 0 0(4. -?/H^f-f .X 

b r- ^ 3 0 1 ^jSits . i i; $ , gs^/p-r 

2 1 OtCfcWC. ^Kl^2 1 125.VW1&S2 1 4 #-7/1/ 
f^XFf-?3 0 ltf>S{ffc:j£S&U f£»^2 1 2 
Mtf fcfriBBWW 2 1 3#mrlEv;^dr -vx hx-? 3 
0 l<7)&miz$:W(;Lt:l><7)b-t&. =5r*>. W^ft^ 
h x- * oafS#j£S& L^rtV^3Ci:(i. iHIXifiA 1 
0 0fr&<V7U-J*tfJEL<gfeZti*:Zk&mkL. 

*m&i&mi o o frtoco? \s—Mzm<otftktiiZtitiz 

k *MM-fZ> . 

[00 59] im&&* lOOIl v^-YXhr- 
^301 <7>jMfI£3£;t*:f£. BfraraPraT 1 T"gft« ^ 

-72 i ocr,Rmmx'hiww}m2 1 1 izx-oyrz 
no. %mizfmtt:&Mm2 mt «bk-u^ 

-r„ -tfth-h. ®mm2 l m. *r-yy^$ii^f*. 
B^fSIUilT 1 T-#^JE¥fc LTACK 5 0 1 £ig-To =5: 

*«^3&*NAK^fiLT*^T-^S-^l^r 
[0060] -:tf. SS(Cjykt^BW92 12.21 

ft^^-r2 1 ozim-t&mbR2 1 ittffic« 

^UACK50 1 fcjgfO^OT. 

hT-? 3 0 1 CO&fHZ$&LXi$<0 . lO, ^ 
1 10£Lfc/E£#ACK"C*ofc*£\ NAK 



[oo6i] -r^rfc*, . Ltz&mm 212. 

2 1 3(4. AC K 5 0 ltfBSflfcSL 3iai3!N|T2& 
^^.MES-frNAKfcj&f. NAKS-Jg-C-d t LT^ 

5. t*c . &me&mf4 syfiffiti&imtzim 

t>m t y]y-^m^mt.-th N A K £ Jg t 
{4. aJ§<7)NAKi3!f3£]R , 9 J W>4. 
[0062] ££T\ #f^»«fcfc(t^NAKO^ft^ 

>f 5 y^^tc-ouT^-rs . NAKCOmmtA 5 
y^(4 .A >y ? * 7 T/^ U i 0 9 v ¥Mt § 

ix. i^itcj: <ofti>tim®mmT4xik%.zti&* 

[0063] 

T4=nXT2 ••■(!) 

[0064] tztZL. nii?yyj»iz&MZti&&iim. 

&<r>ttmizmtxmmzmM2ti&. ±tc. T2(4. m 
nwaiiaiBiT i i o ^fafaiSTS) o , tkt2 

Mi.J4\ <rcOB#f§MR|T2{4. ±^£0NKSHa^T 1 , 

^mm^-r^x-^mmmmm t mm t ora^ft-t 
[0065] ffltttf . ft^e 2 1 1 imn&mm 2 1 2 

-2 1 4 cO-f^TtfamKSyfttfc i:"*-* . H4tcW 

frets, xoiz. &&mmx'iz. smmzy ><?mz% 

£SirCB#iaraHIT4£:S*K NAKiOiUft^-f 

^aft^-*. -r=5r^*>. H4^jti4. %mm2 1 2X- 

J4. ftfmnt tT r 2 j »»^2 1 3T' 

{4. g^Rn t LT r 3 j #«£S*u ^»^2 1 4T" 
i4. g«aRnktT r 5j A«f|^§*fC^S. tfcj6«o 
t< NAKcomm?-! 5^^*SgA4«riaiaHT4{i. 
^»J^2 1 2t:oV^T(4. r 2 xT2 j sjflRSSil, # 
»«2 1 3tov^T(4. r 3X T2 j 
M2 1 4teowtt4, r 5 XT 2 j **SSStL4. 
[0 0 66] SJBJ£H3(cM-ro H3T14. ± 

m<D£ o izNAKcvmmfA s y^isssix^s. 

2 1 2*^»S 2 1 3 «t 0 t5fe^j*S^^ 5 
tfWjtlh. &9hm2 1 2W<.-;9*7T)V-dVXMzi. 

*)&mztitzmm?A 5 ^tnak 6 0 1 *mmt 

* (^-^) LTi30. &mm2 1 3(4NAK60 IS: 
ftSlfcHil:, &mWftt$ok LX^&NAK<7)mm 

**±-r&. m&mmmi 00(4. nak6oi£^« 
fctTv^f-df^xbr-^3 1 lzmmmmnrnz 
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[00 67] ZZX\ NAK60 UmZtlfcbZlZ, 

%mm2 1 3otak6 o i zwgLmitz%&, bp 

*>. ^ffi{iT-#^^fIIH^-C-#=5r^o/i^-C-i, Tl 
<T2fc^d^f*iDs 1 lfc 

0*^££t&ii=5:<. f£iSA2 1 3#NAK£i*f| 
-T^xTt^T- #4. ttz. ^SsM 2 1 3i ! NAK6 0 1 
f^»^2 1 314. NAK£iMfIiT 
4 * < k t IWaFSIIBT 2 *f(t3 £> fc:f#o£g#* 
I). £ oBltc-r - * ^Bj*#£> ~> 

J4. $«2 1 3#>£>ONAK?)jJlff(44>ltm. Ztl 
(=£9911192 1 3*»/5.^H*NAKA*jgSix6ii:A* 

[0068] f?S*B&0VA^-*-r.X hf-^ 3 1 1 (4. 

^-T2 1 0TWit)^2 1 1 t&mm2 1 4#KS 
16^2 1 2 tmmm2 1 > c^^t^^ 

[0069] *§R£tfift 100ft vm^Xff- 

*3i i^s»7*»4>n*iaiaiBTiafc:, ^nak 
s. %.mm7fv—?2 1 1 

X'hh^mWi2 1 1 *"'ACK5 1 1 £jg-f. 
[0 0 7 0] HiSSifi^l 0 011 AC K 5 1 1 £gft 

220 km?— y >-^*t*sr^-r<, z z x\ mmmmm 

1 0 0(4. ft&B2 1 1KACK51 ItfM*). lO 
AC K 5 1 l^iloT*^HfflBH#ParaPBT2i:^y^ 
t^$^4i^ni:^W-r^/i>fL4i^|SBiailHT4 
tfb 0»4«bMi<fc 0 ^i^B»ST3mF«9tcfl!i^ 
^ftM2 12, 213, 21 4#&5)&t?l# < Sg<>>$r^ 

- y y^co^^&tf^p— r2 2 o t^u ^mm? 

)V—T 2 2 Os^tf— 0 >74 0 2 ^ilfrfS „ 
[ 0 0 7 1 ] V >y%tltz ! %mM7")V--7°2 2 0CO 

immxh & 221(4. %^jv^ txbf- 
* 3 0 1 *fcti3 1 1 £*tt-4#s*3i-$-. %.mmri\> 
-y°2 2oizmt&&v)H-**xh%mm (&mm2 

2 1, 2 2 2, 2 2 3 ) T14. SfefciUmStot-?/!^* 
■rXNf-^3 0 1 tv/l/f^XNf-^3 1 1 <50 
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